Characterization of a DNA-cleaving deoxyribozyme.
A copper-dependent self-cleaving DNA that was isolated by in vitro selection has been minimized to its smallest active domain using both in vitro selection and rational design methods. The minimized 46-nucleotide deoxyribozyme forms duplex and triplex substructures that flank a highly conserved catalytic core. This self-cleaving construct can be converted into a bimolecular complex that comprises separate substrate and enzyme domains. Substrate cleavage is directed at one of two adjacent nucleotides and proceeds via an oxidative cleavage mechanism that is unique to the position cleaved. The structural, kinetic and mechanistic characteristics of this DNA-cleaving deoxyribozyme are reported.